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Operating-phase-dependent control of a heat-recovery device in dishwashers 



Technical field 

The invention relates to a heat-recovery device which is controlled in dependence 
on operating phase and belongs to a dishwasher, for example a dishwasher which 
can be used industrially and is designed, for example, as a conveyor dishwasher. 



DT 22 53 624 Z3 relates to an apparatus for the suction extraction, cooling and 
drying of steam from a dishwasher. This is, in particular, a multi-stage machine for 
catering establishments and the like from which steam passes out and which 
comprises a heat exchanger, which is arranged alongside the machine and has 
water-cooled pipe coils. Also provided are a suction-extraction apparatus and a 
cover which collects the steam and directs it through the heat exchanger. The 
water-cooled pipe coils of the heat exchanger, which are enclosed by a housing, 
are connected both to feed lines for the continuous cooling-water supply, which is 
switched on during operation, and to feed lines for the supply of additional cooling 
water, which can be controlled by a switching device. The switching device is 
controlled in dependence on the dishes, which run through the dishwasher by 
means of a conveyor. The switching device, for actuating a valve connected to the 
feedline, is arranged alongside the final stage of the dishwasher, the switching 
device being designed as a switch which can be actuated by a passing dish rack. 

DE 25 57 182 C2 relates to a heat-recovery device for a dishwasher. This device 
comprises a heat pump in which an operating-fluid circuit contains, one behind the 
other, a compressor, at least one condenser, which serves for heating water for the 
dishwasher, a first expansion valve and an evaporator, which is subjected to the 
action of waste heat from the dishwasher. The first expansion valve is controlled in 
dependence on the temperature of the operating fluid on the suction side of the 
compressor, with the effect of limiting this temperature to the highest temperature 
value permissible. A second expansion valve is located parallel to the first 
expansion valve. This second expansion valve has a more pronounced restricting 
action in relation to the first expansion valve and is controlled in dependence on 
the pressure of the operating fluid at the inlet of the evaporator, with the effect of 
keeping this pressure constant. The throughflow through the first expansion valve 
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and the second expansion valve is controlled in dependence on the temperature of 
the heated water such that, when the water temperature drops below a 
predetermined value, the throughflow through the first expansion valve is released 
and the throughflow through the second expansion valve is blocked. When this 
5 predetermined temperature is exceeded, the throughflow through the first 
expansion valve is blocked and the throughflow through the second expansion 
valve is released. 

DE 196 44 438 C2 relates to a conveyor dishwasher and a process for cleaning 
10 dishes and/or trays. Provision is made for a cleaning zone with exit nozzles for 
cleaning liquor and a cleaning tank. Also provided is a rinsing zone with exit 
nozzles for pump-action rinsing liquid and a pump-action rinsing tank. Arranged 
between the exit nozzles for cleaning liquor and exit nozzles for the pump-action 
rinsing liquid is at least one preliminary rinsing nozzle, which is subjected to the 
15 action of pump-action rinsing liquid. The preliminary rinsing nozzle and the 
cleaning tank are arranged such that the pump-action rinsing liquid is fed to the 
cleaning tank from the preliminary rinsing nozzle. 

According to the solution which is known from DE 196 44 438 C2, vapors, steam 

2 0 and the moisture-laden hot air are extracted by suction at the inlet of the machine 

and downstream of the clean-water rinsing zone. In the case of the solution which 
is known from DE 22 53 624 C3, the suction-extraction means is located at the end 
of the machine. According to the solution which is known from DE 24 57 182 C2, 
the heat recovery from the vapors, the steam or the moisture-laden hot exhaust air 
25 passing out of the machine is carried out via a refrigerant circuit of a heat pump 
rather than via a heat exchanger. According to this solution, suction extraction 
takes place at the inlet and at the outlet of the dishwasher. 

The machine solutions which are available on the market are usually designed such 

3 0 that the quantities of exhaust air of the heat-recovery devices are designed for one 

operating state, this normally being the least favorable operating state. This means 
that, depending on the operating state, more air and thus more energy is withdrawn 
from the machine than would be absolutely necessary in order to prevent the 
escape of vapors and steam and to transport sufficiently dry air into the drying 
3 5 zone. For the operator of the machine, however, this situation means a higher level 
of expended energy relative to the level of energy which it would be absolutely 
necessary to expend. 
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In view of the solutions which are known from the prior art and the disadvantages 
of these solutions, the object of the invention is to design a dishwasher such that 
the escape of vapors (clouds of steam) and moisture from the dishwasher is 
prevented and the heat-recovery device is controlled such that the quantity of 
5 exhaust air and thus the energy dissipated from the machine are minimized. 

This object is achieved according to the invention by the features of patent claim 1. 

The solution which is proposed according to the invention can take account of the 
10 respective operating states of the dishwasher, in each case different quantities of 
vapors, steam and/or moisture-laden hot air being produced in respect of drying in 
the respective operating states. The following parameters influence the incidence 
of vapors/steam from the washing/preliminary rinsing zones and the rinsing zones 
and the incidence of moisture-laden hot air from the drying zone: 

15 

In respect of the respective incidence of vapors and steam, it is important as to 
whether wash ware is or is not located in the region of the washing/preliminary 
rinsing zones. It is also significant as to whether a program is a selected washing 
program or one which has been activated by the wash ware, it being possible for 
2 0 the level of the respective pumping capacities to be dependent thereon. A further 
parameter which is important in respect of the incidence of vapors and/or steam is 
whether wash ware is located in the region of the pump-action rinsing zone or in 
the region of the clean-water rinsing zone or in the region of the drying zone. Also 
important are the respective shaping of the wash ware which is to be cleaned and 

2 5 the temperature within the washing zones. 

The solution which is proposed according to the invention can advantageously take 
account of the fact that different quantities of steam and/or moisture are produced 
at different locations in the dishwasher in dependence on the operating state of the 

3 0 dishwasher, i.e. in dependence on example 2 of the pumping capacity in part-load 

and full-load operation, on a pump-action rinsing zone being activated and/or on a 
clean-water rinsing zone being activated or not. In addition to the parameters listed 
above, the quantity of steam produced is also critically dependent on whether the 
dishwasher is used in part-load operation, e.g. for washing only lightly soiled 
35 glasses or plates, or whether the conveyor dishwasher is being used in full-load 
operation, for example for cleaning heavily soiled pots, pans or the like. 
Depending on the capacity at which the pumps are operating in the washing zones 
or preliminary rinsing zones, different levels of steam are produced, and these can 
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be taken into account by means of the solution according to the invention of 
closing elements being opened in dependence on operating state. Vapors (clouds of 
steam) or moisture produced can thus be channeled away at the location where 
they are produced in each case, so that it is not possible for any vapors (clouds of 
5 steam) or moisture to pass out in the inlet or outlet region of the conveyor 
dishwasher. 

The position of the wash ware within a certain zone of a conveyor dishwasher can 
be determined by suitable switching devices, which interrogate the respective 

10 zones, or via the machine-control means, which tracks the wash ware as it runs 
through the dishwasher. In dependence on the operating states, it is possible, for 
example by changing the speed of an exhaust-air fan or by actuating a closing 
element, which may be designed for example as a flap or a slide, to vary the 
overall quantity of exhaust air for the fan and/or to open or close the 

15 suction-extraction means to a greater or lesser extent at the various 
exhaust-air-channeling locations by suitably activated flaps and/or suitably 
arranged slides. On account of the opening cross sections, which are set by the 
different degrees of opening, the volume flow of air which is extracted by suction 
can be changed and adapted to the different operating states of the dishwasher in 

2 0 the respective washing or cleaning zones. 

The control of one or more exhaust-air fans assigned to the dishwasher and/or of 
the at least one flap and of the at least one slide can be carried out both in steps and 
in a stepless manner and takes place in dependence on the incidence of vapors, 
25 steam and moisture-laden hot air in the respective operating states of the 
dishwasher. 

The operating states which arise in a conveyor dishwasher may also be dependent, 
for example, on the respective position of the wash ware to be cleaned in the 

3 0 transporting direction since it is only possible to activate the clean-water rinsing 

zone and/or the pump-action rinsing zone in part-load operation when this is 
absolutely necessary. 

The flaps and/or slides accommodated in the different zones of the dishwasher can 
3 5 be set in dependence on the "switched-on washing/rinsing zone" operating state 
and/or in dependence on different pumping capacities of the pumps assigned to the 
washing and/or the preliminary rinsing zone or can be preselected in dependence 
on the wash ware running through the respective drying zones of the dishwasher. 
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The capacity of an electric drive of an exhaust-air fan can be controlled in a 
particularly advantageous manner in dependence on the operating state of the 
dishwasher and/or the position of the at least one flap and/or of the at least one 
slide. In this case, the at least one flap and/or the at least one slide can be 
5 controlled directly or indirectly via the wash ware, which, for example - 
accommodated in a rack - comes into contact with, and deflects, a triggering lever. 
In addition, the at least one flap or the at least one slide may also be controlled 
electrically, pneumatically or hydraulically in dependence on the respective 
operating state of the dishwasher. The electric drive of the exhaust-air fan may be 

10 controlled via a speed-control means, for example in the form of a frequency 
converter, or via various coils of the electric drive of the fan motor. In the case of 
the frequency converter or via various coils of the electric drive of the fan motor, it 
is possible to change the capacity of the exhaust-air fan in dependence on the 
operating state of the machine. Furthermore, it is possible for the capacity of the 

15 exhaust-air fan or the electric drive thereof to be controlled via the at least one 
sliding element, in the form of a flap or of a slide, in dependence on the operating 
state of the dishwasher. 



20 



Drawing 

The invention is described in more detail hereinbelow with reference to the 
drawing, in which: 

figure 1 shows a schematic section through a conveyor dishwasher with belt 

2 5 conveyor, 

figure 2 shows flap-closable suction-extraction openings in different zones of 
the dishwasher according to the schematic illustration in figure 1, 

3 0 figure 3 shows a switching device which triggers, and releases a flap, as a 

conveying rack passes, and 

figure 4 shows a mimic which is triggered as a conveying rack, accommodating 
wash ware, passes and is intended for releasing a flap which closes 
3 5 a suction-extraction opening, the flap being set in an opening 

position. 
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The illustration according to figure 1 shows, schematically, a belt-conveyor 
dishwasher. 

5 It can be gathered from the illustration according to figure 1 that wash ware 1, 
which is illustrated for example in plate form, is accommodated in retaining means 
(not illustrated specifically) of a conveying belt 3. The conveying belt 3, which is 
preferably designed as a multi-part plastic conveying belt, is driven continuously 
by electric drives (not illustrated in figure 1) and conveys the wash ware 1 through 
10 the different zones of the dishwasher according to the illustration in figure I. The 
wash ware 1, which is transported in the transporting direction 4, is usually 
positioned on the conveying belt 3 in the region of the inlet 2. The wash ware 1 is 
transported from the inlet 2 into an inlet tunnel 5 in accordance with the conveying 
direction 4, which is indicated by the arrow. 

15 

In the illustration according to figure 1, the conveying belt 3 is a circulating 
conveying belt. Further variants of the apparatus for transporting the wash ware 1 
through the different zones of the dishwasher according to the illustration in 
figure 1 which may be mentioned are conveying racks, into which the wash ware 1 

2 0 is inserted and which are positioned on the top side of the conveying belt 3. Instead 

of the circulating conveying belt 3 which is illustrated in figure 1, it is also 
possible to provide a chain or a ratchet rail for transporting the wash ware 1 
through the dishwasher. 

25 As seen in the transporting direction 4, the wash ware 1, which is either 
accommodated directly on the conveying belt 3 or is retained by racks, runs, in the 
transporting direction 4, through the inlet tunnel 5, the following preliminary 
rinsing zone 6, a washing zone 7, a pump-action rinsing zone 8, a clean-water 
rinsing zone 9 and a drying zone 11 into an outlet section 12. A heat-recovery 

3 0 device 13 is located above the washing zone 7. Air is withdrawn from the 

dishwasher via this heat- recovery device. Via the inlet tunnel 5, it is ensured that 
water does not spray into the inlet 2 from the preliminary rinsing zone 6. The inlet 
tunnel 5 itself is separated from the inlet 2 via a separating curtain 14. The 
separating curtain 14 prevents washing or rinsing water from spraying between 
3 5 zones and prevents the escape of vapors from the dishwasher. 

The preliminary rinsing zone 6 contains washing systems 15, which are only 
schematically indicated in the illustration according to figure 1. The washing 
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systems 15 ensure that the wash ware 1 is sprayed both from the top side and from 
the underside and that soiling and food residues are removed from the wash ware 1 
in the preliminary rinsing zone 6. A pump 16 is integrated in the preliminary 
rinsing zone 6, this pump pumping the cleaning fluid into the washing systems 15, 
5 via which the fluid is applied to the wash ware 1. The pump 16 of the preliminary 
rinsing zone 6 is designed such that it can operate at different pumping capacities. 
From the preliminary rinsing zone 6, the wash ware 1 passes, by way of 
continuous advancement of the conveying belt 3, into the washing zone 7, in which 
washing systems 15 are likewise integrated above and beneath the conveying belt 
10 3. These washing systems are subjected to the action of cleaning liquid 
(dishwashing liquor) via a pump 16. It is also possible for the pump 16 within the 
washing zone 7 to operate at different capacities. 

Via a first opening 17, which is arranged in the ceiling of the washing zone 7, the 
15 clouds of steam (vapors) produced in the preliminary rinsing zone 6 and the 
washing zone 7 can be withdrawn from the preliminary rinsing zone 6 and the 
washing zone 7. The first opening 17 may also be located at the inlet of the 
dishwasher - although this is not illustrated in the drawing. The washing zone 7 is 
separated from the pump-action rinsing zone 8 via a further separating curtain 14. 
2 0 The pump-action rinsing zone 8 is followed by a clean-water rinsing zone 9, in 
which the wash ware 1 is rinsed. In the illustration according to figure 1, a further, 
second opening 1 8 may be located downstream of the clean-water rinsing zone 9, 
it being possible for clouds of steam (vapors) to be withdrawn from the 
pump-action rinsing zone 8 and/or the clean-water rinsing zone 9 via this second 

2 5 opening. A further separating curtain 14 is located beneath the second opening 18. 

The clean-water rinsing zone 9 is followed by a drying zone 1 1. In the drying zone 
1 1 , the wash ware 1 is dried by way of dry, heated air in order to blow and dry off 
the moisture located on the wash ware 1 . In order to keep the moisture content of 

3 0 the air in a range which is favorable for drying purposes, ambient air is fed via a 

further, third opening 19, for example through the exit opening for the wash ware 
1. The hot, moisture-laden air is withdrawn from the drying zone 11 via a fourth 
opening 20. 

3 5 In the heat-recovery device 13, the air streams which are extracted by suction via 
the first opening 17, the second opening 18 and the fourth opening 20 are 
channeled by a condenser 23 with the aid of a fan 22. Via the exhaust-air stream 
24, the cold and dehumidified air transported out of the dishwasher via the 
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heat-recovery device 13 is dissipated to the surrounding area or directed outward. 
Ambient air can be added, via the fifth opening 21 in the roof of the heat-recovery 
device 13, in order to reduce the moisture content of the air coming from the 
dishwasher. 

5 

It is also the case that the outlet section 12 is separated from the drying zone 1 1 via 
a further separating curtain 14, this avoiding the situation where the drying air 
which is blown into the drying zone 11 at a relatively high temperature exits 
outward in an uncontrolled manner. 

10 

It is not absolutely necessary for the first opening 17, the second opening 18, the 
fourth opening 20 and the fifth opening 21 to be provided in this number in a 
dishwasher. It is also possible to provide a larger or smaller number of these 
openings 17, 18, 20, 21 in order for the exhaust air to be subjected to the action of 
15 an exhaust-air fan 22 acting on all the openings. It is also possible for those 
positions of the openings 17, 18, 19, 20 and 21 which are illustrated according to 
figure 1 to be situated in a dishwasher at locations other than those depicted in 
figure 1. 

2 0 Part of the dishwasher according to figure 1 can be gathered from the illustration 

according to figure 2. 

That part of the dishwasher which is illustrated in figure 2 shows that a first flap 
25, which controls the exhaust-air stream from the washing zone 7, is located 
25 above the washing systems 15 arranged in the washing zone 7. In the illustration 
according to figure 2, the first flap 25 is in a position in which it only partially 
releases the exit cross section of the first opening 17. The partial exhaust-air 
stream from the washing zone 7 passing through the first opening 17 is extracted 
by suction via the fan 22 assigned to the heat-recovery device 13, this partial 

3 0 exhaust-air stream passing through a condenser 23 and being channeled away as an 

exhaust-air stream 24. 

Via a fourth flap 28, which is arranged in the roof of the heat-recovery device 13 
and closes or releases a further, fifth opening 21, ambient air can be mixed with the 
35 exhaust-air stream passing out of the condenser 23. The exhaust-air stream passing 
out of the condenser 23 is saturated air which is extracted by suction from the 
different zones of the dishwasher. By virtue of the position of the fourth flap 28 
relative to the cross section released by the further, fifth opening 21, it is possible 
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to vary the fraction of ambient air which enters and is mixed with the overall 
exhaust-air stream of the dishwasher. 

Furthermore, an exhaust-air stream enters into the condenser 23 via the second 
5 opening 18 in the region of the pump-action rinsing zone 8 and/or the clean- water 
rinsing zone 9. The second opening 18 is released or closed via a second flap 26 
which is configured, for example, in a pivotable manner. A further separating 
curtain 14 is located beneath the pivot axis of the second flap 26. In addition, 
exhaust air passing out of the drying zone 1 1 enters into the condenser 23 of the 
10 heat-recovery device 13 via the fourth opening 20, which can be closed and 
released by a third flap 27, which is arranged in a pivotable manner. 

The drying zone 11 accommodates a drying fan 32, in which air is heated and 
flows downward, out of the drying fan 32, into downstream exit nozzles 33. 

15 Located at the bottom end of the exit nozzles 33 are exit openings from which flow 
in the same direction is blown from above onto the wash ware 1 passing through 
the drying zone 11 by means of the conveying belt 3, the wash ware being dried 
off by this flow. The drying zone 11 is closed off from the outlet section 12 by a 
further separating curtain 14, a third opening 19 being formed beneath the further 

2 0 drying curtain 14, it being possible for ambient air to flow into the drying zone 1 1 
from the outside via this third opening. The reference numeral 35 designates the 
flow path, within the drying zone 1 1, of the hot air which passes out via the fan 32 
and the exit nozzles 33 thereof. 

2 5 Accordingly, an exhaust-air stream which is extracted by suction from the 

preliminary rinsing zone 6 and the washing zone 7 enters into the condenser 23 of 
the heat-recovery device 13 via the first opening 17, an exhaust-air stream which 
passes out of the pump-action rinsing zone 8 and/or the clean-water rinsing zone 9 
enters into said condenser via the second opening 18, and an exhaust-air stream 

3 0 which is withdrawn from the drying zone 1 1 enters into said condenser via the 

fourth opening 20, on the underside of the condenser 23. 

For the sake of completeness, it should be mentioned that the wash ware 1 - which 
is not represented specifically in the illustration according to figure 2 - passes 
35 through the individual zones 7, 8, 9 and 11 of the dishwasher according to the 
illustration in figure 2 by means of the conveying belt 3 or racks which are 
accommodated thereon. Located beneath the washing zone 7 and/or the 
pump-action rinsing zone 8 and the clean- water rinsing zone 9 is a pump 16, which 
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feeds the cleaning fluid to the washing systems 15, for example of the washing 
zone 7. 

Vapors and steam can be withdrawn from the preliminary rinsing zone 6 and the 
5 washing zone 7 via the first opening 17. The degree of opening of the first flap 25 
is dependent on whether the pumps 16 of the preliminary rinsing zone 6 or 
washing zone 7 are not operating or are not operating at maximum capacity. The 
second opening 18 above the pump-action rinsing zone 8 and the clean- water 
rinsing zone 9 serves for withdrawing vapors and steam from the pump-action 

10 rinsing zone 8 and the clean-water rinsing zone 9. The second opening 18 can be 
wholly or partially closed by the second flap 26 when the pumps of the 
pump-action rinsing zone 8 and/or of the clean-water rinsing zone 9 are not in 
operation. The fourth opening 20 for moisture-laden, hot air from the drying zone 
1 1 can be wholly or partially closed by means of the third flap 27 if, in the drying 

15 zone 11, the air humidity for drying the wash ware 1 is still insufficient. 

The further, fifth opening 21, which is formed in the roof of the heat-recovery 
device 13, serves for mixing ambient air with the saturated air which passes out of 
the condenser 23 of the heat-recovery device 13. The further, fifth opening 21 can 
2 0 be wholly or partially closed by means of the fourth flap 28 in order to change the 
fraction of ambient air which is mixed in in each case. Furthermore, the capacity of 
the fan 22 of the heat-recovery device 13 can be varied such that it is possible to 
change the quantity of exhaust air and thus the overall quantity of exhaust air 
which is extracted by suction from the dishwasher. The closing elements 25, 26, 

2 5 27, 28 can be rotated about their respective pivot axes, for example - as is indicated 

in figure 2 - via electric drives which can be activated by the central 
machine-control means. The same applies for closing elements which are designed 
as slides, and can be partially or wholly displaced in position relative to the 
openings 17, 18, 19, 20, 21 by means of electric drives which are specifically 

3 0 assigned to them. 

The illustrations according to figures 3 and 4 show variants in which the wash 
ware directly activates a pivotably designed flap element which closes an opening. 

3 5 It can be gathered from figure 3 that the wash ware 1 - in the form here of plates - 
is accommodated in a rack 30. The rack 30 can be transported through the 
individual zones 6, 7, 8, 9 and 1 1 of the dishwasher by means of a ratchet conveyor 
or a ratchet carriage or by being positioned on a plastic conveying belt 3. A lever 
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element 29 is located upstream of the rack 30, as seen in the transporting direction 
4. The lever 29, for its part, is articulated on a connecting rod 36, which is fitted 
with, for example, the second flap 26 (downstream of the pump-action rinsing 
zone 8 and/or the clean- water rinsing zone 9) above the inlet tunnel 5. In the state 
5 which is illustrated in figure 3, the clean-water rinsing zone 9 is not in operation, 
this being illustrated by the two spray tubes of the washing systems of the 
clean-water rinsing zone 9, which have no water jets passing out of them. 

In the illustration according to figure 3, since the washing systems of the 
10 clean-water rinsing zone 9 are inactive, the second flap 26 is illustrated in its 
closed position, which is maintained by the restoring spring 31 acting on the lever 
element 29. 

A flap which closes an exit opening is represented in a partially open position in 
15 the illustration according to figure 4. 

It can be gathered from the illustration according to figure 4 that the rack 30, 
which is conveyed in the transporting direction 4 and contains the wash ware 1, 
has run onto the deflectable lever element 29. The lever 29 is thus moved 
2 0 essentially into its horizontal position and therefore draws the connecting rod 36 
downward. As a result, on the one hand, the restoring spring 3 1 is prestressed, and 
on the other hand, the second flap 26 in the roof of the tunnel is partially opened, 
so that the second opening 18 in the roof of the inlet tunnel is partially opened in 
accordance with the deflection of the connecting rod 36. The deflection of the 

2 5 lever element 29 as a result of the rack 30 approaching activates the washing 

systems of the clean-water rinsing zone 9 - this being indicated by the water jets 
passing out of the spray tubes in figure 4. Since steam or clouds of steam (vapors) 
forms or form in the clean-water rinsing zone 9 as water jets pass out of the spray 
tubes, it or they can flow out of the clean-water rinsing zone 9 via the partially 

3 0 released second opening 18 and the partially open position of the second flap 26 

and - see the illustration according to figures 1 and 2 - is or are fed to the 
condenser 23 of the heat-recovery device 13. 

The control of the respective closing elements 25, 26, 27 and 28, whether these are 
3 5 designed as pivotable flaps or as movable slides, takes place in dependence on the 
operating state of the dishwasher. If the dishwasher is used in partial-load 
operation, i.e. for cleaning only slightly soiled dishes, and if the preliminary 
rinsing zone 6 and/or the washing zone 7 are/is in operation, then the first flap 25 
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is, for example, only half open. If, in contrast, heavily soiled dishes such as, for 
example, pots, pans, baking sheets or the like are cleaned in full-load operation of 
the dishwasher, the first flap 25 is completely open. 

5 If the pump-action rinsing zone 8 is switched off, then the second flap 25 is located 
in its closed position. If the drying zone 1 1 is switched on, i.e. the drying fan 32 
arranged there is activated, then the third flap 27 is open, whereas, when the drying 
fan 32 arranged in the drying zone 1 1 is switched off, this third flap is closed. The 
fourth flap 28, e.g. arranged in the roof of the heat-recovery device 13, can be 
10 opened or closed in dependence on the degree of opening of the first flap 25, the 
second flap 26 and/or the third flap 27, in order for ambient air to be mixed with 
the exhaust-air stream 24. It is likewise possible to operate the exhaust-air fan 22 
of the heat-recovery device 13 in dependence on the degree of opening or closing 
of the first flap 25, the second flap 26 and/or the third flap 27. 
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